Mechanism of action of mitoxantrone.
Mitoxantrone, a synthetic anthracenedione, was developed in the 1980s as a doxorubicin analogue in a program to find a cytotoxic agent with decreased cardiotoxicity compared with doxorubicin. It was approved by the FDA in 1987 for the treatment of adult acute myeloid leukemia and in 1996 for symptomatic hormone-refractory prostate cancer. In 2000, mitoxantrone was approved by the FDA for the treatment of worsening relapsing-remitting multiple sclerosis (MS), secondary progressive MS, and progressive-relapsing MS. Mitoxantrone is taken up rapidly by tissues, from which it is released slowly, and the terminal half-life ranges from 8.9 hours to 9 days. The highest concentrations of the drug are typically found in the thyroid, liver, and heart, and the drug persists in the body for as long as 272 days. Mitoxantrone is effective in reducing disease progression through a variety of different mechanisms of action. For example, it suppresses the proliferation of T cells, B cells, and macrophages. It impairs antigen presentation and decreases the secretion of proinflammatory cytokines. Mitoxantrone enhances T-cell suppressor function and inhibits B-cell function and antibody production. Finally, it inhibits macrophage-mediated myelin degradation. Compared with interferon betas, mitoxantrone has a broad range of actions and has effects on many different types of immune cells.